Summary. The concentrations of LH, FSH and prolactin, and oestradiol-17\g=b\, androstenedione, testosterone and progesterone were measured in follicular fluid from small, medium and large bovine follicles. As follicle size increased, there was a significant increase in median fluid concentrations of prolactin (2-fold) and oestradiol-17\g=b\ (14-fold) and a significant decrease in concentrations of LH (to 73%), androstenedione (to 30%) and testosterone (to 10%). There was no relationship between follicle size and fluid concentrations of FSH or progesterone, or between fluid concentrations of FSH and the relative concentrations of androgen and oestradiol-17\g=b\. As follicle size increased there was a significant increase in the proportion of follicles in which follicular fluid concentrations of oestradiol-17\g=b\ exceeded those of androgen. There was a significant relationship between follicular fluid concentrations of prolactin and progesterone; as fluid prolactin concentrations increased, the maximum concentration of progesterone observed decreased.
Introduction
While the concentrations of ovarian steroids and gonadotrophins present in blood throughout the oestrous cycle of the cow have been well documented (Kanchev, Dobson, Ward & Fitzpatrick, 1976;  Schams, Schallenberger, Hoffmann & Karg, 1977; Ireland, Coulson & Murphree, 1979; Rahe, Owens, Fleeger, Newton & Harms, 1980) , no information is available regarding the concentrations of gonadotrophins present in follicular fluid or their relationship to steroids present there. Studies in other species indicate that the relative follicular fluid concentrations of steroids and gonadotrophins vary widely between follicles, and that the intrafollicular environment of steroids and gonadotrophins may be an important regulator of follicular development (Moor, Hay, Dott & Cran, 1978; McNatty, 1978;  McNatty, Gibb, Dobson, Thurley & Findlay, 1981) . The purpose of this study was to determine what interrelationships existed between steroids and gonadotrophins present in bovine follicular fluid.
(Modified) with Earle's Salts (Flow Laboratories, Irvine, Scotland) . Follicular fluid from all antral follicles protruding at the surface of the ovary was aspirated individually using a syringe (1 or 2 ml) and needle (20-26 gauge) . Fluid from follicles containing <0-1 ml fluid was pooled for follicles from the same ovary or each pair of ovaries. All other fluids were analysed separately. Follicles containing <0-3 ml fluid were classified as small. This group consisted of 31 separate pools of follicular fluid from follicles containing <0-l ml fluid and 15 fluids from individual follicles with >0-1 ml to <0-3 ml fluid. Follicles containing >0-3 ml to <0-8 ml fluid and >0-8 ml fluid were classified as medium (n = 35) and large (n = 37) respectively. The median volume collected from large follicles was 1-0 ml and the greatest volume was 2-2 ml. All fluids were frozen immediately after aspiration until assayed for gonadotrophin and steroids by radioimmunoassay. The time between collecting the ovaries and freezing the aspirated follicular fluid was <75 min. Regression analysis on 23 individual follicles containing 0-05-1-3 ml follicular fluid indicated that follicular volume (V; µ ) could be related to follicular diameter (D; mm) by the equation V = 0-3 D3.
Radioimmunoassays
Gonadotrophins. The concentrations of luteinizing hormone (LH), follicle-stimulating hormone (FSH) and prolactin in follicular fluid were measured using the assays described previously by Scaramuzzi, Caldwell & Moor (1970) Steroids. Concentrations of steroids in follicular fluid were determined using specific assays utilizing antisera and methods described previously for progesterone (Neal, Baker, McNatty & Scaramuzzi, 1975 ), oestradiol-17ß (Van Look, Hunter, Corker & Baird, 1977 , testosterone (Corker & Davidson, 1978) and androstenedione (Baird, Burger, Heavon-Jones & Scaramuzzi, 1974) . Steroids were extracted from follicular fluid before assay with petroleum ether (progesterone), diethyl ether (oestradiol-17ß and androstenedione) or hexane :diethyl ether (4:1 v/v) (testosterone). Recovery of steroids from follicular fluid was monitored by the addition of trace amounts of tritiated steroid (~1500 c.p.m.) to the samples before their extraction. The mean procedural recoveries from fluid were: progesterone 72%, oestradiol-17ß 85%, an¬ drostenedione 81% and testosterone 73%. Steroids showing >1% cross-reactivity with the antisera used were: 11 a-hydroxyprogesterone (35%); 11 ß-hydroxyprogesterone (12%); 5a-pregnane-3,20-dione (17%); and 17-hydroxyprogesterone (1-2%) with the progesterone antiserum; oestrone (5%) and oestradiol-17a (2%) with the oestradiol-17ß antiserum; 5a-dihydrotestosterone (24%) with the testosterone antiserum; 11 ß-hydroxyandrostenedione (36%) and androsterone (43%) with the androstenedione antiserum. The limits of sensitivity of the assays were: 1-5 ng progesterone/ml, 0-2 ng oestradiol-17ß/ml and 0-5 ng testosterone/ml and 0-5 ng androstenedione/ml. The intra-and inter-assay coefficients of variation were each < 10% and < 16% respectively for all of the assays.
Statistics
Non-parametric statistics were used to avoid making assumptions about the distribution of the values in the populations from which the sample data were drawn. Accordingly, sample medians are given together with 95% confidence limits calculated as described by Campbell (1967) using Nair's table. Unless otherwise stated, significant differences were determined using the Kruskal-Wallis test (Hollander & Wolfe, 1973) and comparisons of rank sums as described by Dunn (1964) .
Results
Gonadotrophin concentrations in follicularfluid in relation to follicle size Steroid concentrations in follicularfluid in relation to follicle size Table 2 shows that, as follicle size increased, follicular fluid concentrations of oestradiol-17ß rose significantly, testosterone and androstenedione concentrations fell significantly and progesterone concentrations remained unchanged. The range of concentrations of steroids in follicular fluid within each follicle size class was very large. Oestradiol-17 ß concentrations (ng/ml) ranged from <0-2 to 65 in small follicles, from <0-2 to 890 in medium follicles and from <0-2 to 920 in large follicles. Testosterone and androstenedione concentrations (ng/ml) ranged from 1-6 to 138 and 2-0 to 166 respectively in small follicles, 0-5 to 240 and <0-5 to 313 respectively in medium follicles and 0-7 to 121 and <0-5 to 760 respectively in large follicles.
Progesterone concentrations (ng/ml) ranged from 7 to 115 in small follicles, 10 to 164 in medium follicles and 10 to 390 in large follicles. Relationship between FSH, oestradiol-17ß and androgen concentrations in follicularfluid Table 3 shows that the relative concentrations of oestradiol-17ß and androgen (testosterone + androstenedione) in follicular fluid were not related to those of FSH (P > 0-05; Kruskal-Wallis). Relationship between prolactin and progesterone concentrations in follicularfluid There was a significant relationship between progesterone and prolactin concentrations in follicular fluid (Table 4) : 70% of fluids examined had prolactin concentrations of <30 ng/ml and progesterone concentrations in these fluids ranged from 7 to 390 ng/ml, although only 20% of these fluids had progesterone concentrations > 80 ng/ml. As prolactin concentrations increased above 30 ng/ml there was a significant progressive decrease in the proportion of follicular fluids with progesterone concentrations >35 ng/ml (P < 0-02, contingency table analysis). There was a significant relationship between follicular fluid concentrations of prolactin and those of progesterone (P < 0-02; contingency table analysis).
Discussion
The interpretation of the results of the present study in terms of possible physiological events is limited by the fact that the ovaries were obtained from animals passing through an abattoir. Consequently, no information was available on the reproductive history of the animals or of the stage of their oestrous cycle at the time of slaughter. Nevertheless, the data do demonstrate that there were significant relationships between follicle size and the relative concentrations of gonadotrophins and steroids in bovine follicular fluid.
As follicle size increased, the steroid environment of follicular fluid changed from being predominantly androgenic to predominantly oestrogenic. In only 7% of small follicles examined was the oestradiol-17ß concentration in follicular fluid greater than that of the androgens while in large follicles this figure was 83%. In the cow, granulosa cells are the principal site of follicular androgen aromatization with oestradiol-17ß being the major product (Lacroix, Eechaute & Leusen, 1974 ). An increase in granulosa cell numbers and/or aromatase activity could account for the fall in fluid concentrations of androgen and rise of oestradiol-17ß concentration associated with increasing follicle size ( (Henderson & Swanston, 1978; Henderson & Moon, 1979) . FSH stimulates granulosa cell aromatase activity and in this way stimulates follicular oestradiol-17ß production (Hillier, 1981) . In women (McNatty, 1978) (Table 2) , analysis of individual follicles revealed that high fluid progesterone concentrations (>80 ng/ml) only occurred when those of prolactin were low <30 ng/ml (Table 4 ). The high prolactin concentrations in follicular fluid could suppress granulosa cell progesterone production; prolactin inhibits progesterone production by human (McNatty, Sawers & McNeilly, 1974) and procine (Veldhuis. Klase & Hammond, 1980) 
